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Combining Probabilistic Estimates to Reduce Uncertainty

Suppose the project manager (PM) has obtained n independently developed and equally
credible probabilistic cost estimates of his or her project, such that each estimate is
expressed via a probability distribution or S-curve. The PM wants to consider combining
these n estimates to obtain one estimate that is more reliable (i.e., less uncertain) than
each of the n estimates individually. Two questions then arise: (1) How should he or she
“combine” the estimates, and (2) Will the combined estimate actually be less uncertain
than each of the n independent estimates individually. In order for this issue to be
meaningful, we must assume that each estimate is “correct,” i.e. (1) none is either too
optimistic or too pessimistic, but is based on risk assessments validly drawn from the
same risk information available to each estimating team; (2) each estimating team has
applied appropriate mathematical techniques and engineering assessments to the cost-
risk analysis, including (for example) inter-element correlations when appropriate; and
(3) each estimating team was working from the same ground rules, but may have
applied different estimating methods and made different assumptions when
encountering the absence of some required information. The coefficient of variation
(ratio of standard deviation to mean) is a common measure of the uncertainty inherent in
a cost estimate expressed as a probability distribution. This presentation proposes a
numerical test to determine whether the weighted (by their respective coefficients of
variation) average of the three estimates is less uncertain than the least uncertain of the
n original estimates.
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